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Abstract
Generally,activatedsludgereleasesphosphateunderanaerobicconditionandtakes
uponeunderoxiccondition・Phosphatereleasebyactivatedsludgecultivatedwith
cow，smilkwasnotdetectedunderanaerobicconditionSubsequently，excessphos‐
phateuptakebythesludgewasobservedunderoxicconditionThesludgeseemedto
bestarvedofphosphorusbecauseamountofphosphorusincow，smilkwaslessln
comparisonwithusualwastewater・Theotheractivatedsludgecultivaｔｅｄｗｉｔｈｃｏｗ's
milkaddedphosphorusreleasedphosphateunderanaerobiccondition・Consequently,iｔ
ｗａｓｃｏnfirmedthatphosphatereleaseanduptakebyactivatedsludgeconsiderably
dependedonamountsofphosphorusinfeedusedduringcultivatio､．
Introduction
Thereareanumberofreportsonphosphatereleaseanduptakeinanaerobic/oxic
(Ａ/O)processbyactivatedsludgeFukaseeta1.1)reportedthatactivatedsludgeduring
acycleoffillanddrawreleasedphosphateunderanaerobicconditionandtookup
phosphatemorethanreleasedoneunderoxicconditionTheenhancedbiological
phosphorus(bio-P)removalattractedmanyworkerswhowerestudyingonbiological
phosphorusremovalfromwastewater・
ＣｏｍｅａｕｅｔａＬ２）proposedbiochemicalmodelforenhancedbiologicalphosphorus
removａｌＯｎｔｈｅａｓｓｕｍｐｔｉｏｎｔｈａｔａｇｒｏｕｐｏｆｂio-Pbacteriaexistsinactivatedsludge
cultivateｄｗｉｔｈＡ/Ｏprocess,theyconsideredthatthebacteriareservedpolyphosphate
underoxicconditionasanenergysourceforthetransportandstorageofcarbon
substrateunderanaerobicconditionSincethebio-Pbacteriautilizestheenergyof
polyphosphatetotransportoutercarbonsubstrateintocellunderanaerobiccondition，
thepolyphosphateisresolvedandthephosphatecutoffisreleasedconsequentlyfrom
cell,andthebio-Pbacteriatakesupphosphateunderoxicconditionandsynthesizes
polyphosphatetoreserveenergyincelL
Previously，ｗｅａｔｔｅｍptedacultivationofactivatedsluｄｇｅｗｉｔｈｃｏｗ，ｓｍｉｌｋａｓａ
ｓａｍｐｌｅｆｏｒｔｈｅｅｄｕｃａｔｉｏｎｏfenvironmentalscience､3)Ｔｈｉｓｔｉｍｅ,westudiedonphospho‐
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rusmetabolismoftheactivatedsludgecultivatedwithcow，smilkThesludgedidnot
releaseanyphosphateundernon-aeratedconditionandtookupexcessphosphate
undersuccessiveoxiccondition
Thepurposeofthispaperistodescribestudiesonthephenomenainducedbythe
activatedsludgecultivatedwithcow'ｓｍｉｌｋ,whichdifferedfrompopularphosphorus
metabolismmentionedabove．
MaterialsandMethod
Originalactivatedsludgeusedtoexperimentwaｓｔａｋｅｎｏｕｔｆｒｏｍａｅｒａｔｉｏｎｔａｎｋｏｆ
ａｓｅwagetreatmentplant・Thefollowinggroupsofthesludgeｗｅｒｅcultivatedabout
onemonthunderA/Oconditionof3hr/3hr,withfillanddrawmethodbyfeedingｏｎｃｅ
ａｄａｙ
Ｇｒｏｕｐｌ：activatedsludgecultivatedwithcow，ｓｍｉｌｋｏｆ５ｍＬ/Ｌ(Cl)，
Ｇｒｏｕｐ２：activatedsludgecultivatedwithＣｏｗ，smilkaddedphosphate(0.029/L)ｏｆ
５ｍL/Ｌ(C2)，
Ｇｒｏｕｐ３：activatedsludgecultivatedwithartificialsewageoflOmL/Ｌ(Ａ１),ａｎｄ
Ｇｒｏｕｐ４：activatedsludgecultivatedwithartificialsewagenotcontainedphosphate
oflOmL/Ｌ(A2)．
Artificialsewageconsistedofglucoseof33､39,polypeptoneof333gandpotassium
dihydrogenphosphateof333gpertapｗａｔｅｒｏｆｌＬ４）Artificialsewagenotcontained
phosphateconsistedofglucoseof333gandpolypeptoneof33.3gpertapwateroflL
Proceduretoobservephosphatereleaseanduptakeinanaerobic/oxic(A/O)process
ofeachactivatedsludgewasasfollows;MLSSinreactor(2Ｌ)wasadjustedto2500-
3500mg/LAnaerobicstateinthereactorwasobtainedwithbubblingofnitrogengas，
andafteradditionoffeedtothecultivation,ｔｈｅｍｉｘｅｄｌｉｑｕｏｒｏｆｌＯｍＬｗａｓｓａｍｐｌｅｄat
regularintervalSＡｆｔｅｒ２ｈｒ,aerationintothemixedliquorwasstartedandthemixed
liquoroflOmLwassampledatregularintervals・Theliquorwascentrifuged(2500rpm，
1ｍin),ａｎｄphosphateandTOCinthesupernatantwereanalyzedwithionchromato‐
graph(Dionex2000i/SP）andTOCanalyzer(ShimadzuTOC-500)respectively・The
precipitatesweredecomposediｎａｎａｕｔｏｃｌａｖｅａｎｄｔｈｅａｍｏｕｎｔｏｆｐｈｏｓphoruswas
analyzedbasedonmolybdenumbluereaction(JISKO102)．
ResultsandDiscussion
Fig、１showsapatternofphosphatereleaseanduptakebytheactivatedsludge
cultivatedwithcow，ｓｍｉｌｋ(C1sludge).Thephosphatereleasewasnotdetectedunder
noaerationandexcessphosphateuptakewasobservedundersubsequentoxiccondi
tion・Theinitialtotalamountofphosphorusreservedtothesludgewasca8mg／
ｇＭＬＳＳＯｎｔｈｅｏｔｈｅｒｈａｎｄ,Ａ１sludgereleasedphosphateundernoaerationandtook
uponeundersubsequentaeration（Fig.２).Theinitialtotalamountofphosphorus
reservedtothesludgewasca､１５ｍｇ/ｇＭＬＳＳＣ:Ｎ:Ｐｉｎｃｏｗ,smilkusedtocultivation
wasca､１:0.1:０．０１ａｓｃｏｍｐａｒｅｄｗｉｔｈｃａ､１:0.1:O02inartificialsewage・Thephenomena
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onphosphatereleaseseemedtoconcerntheamountofphosphatereserveｄｉｎｃｅｌｌ
Ｔｈｅｎ，itwasinvestigatedwhetherA2sludgereleasedphosphateornotunderno
aerationAstheresult,apatternofphosphatereleaseanduptakeintheA2sludgewas
similartoｔｈａｔｏｆＣ１ｓｌｕｄｇｅ,andtheinitialtotalamountofphosphorusreservedtothe
sludgewａｓｃａ、８ｍｇ/gMLSSThissuggestedthatitwasdifficulttoaccumulate
polyphosphateinceUincaseofcultivationwithfeedoflowconcentrationofphospho‐
rus・However，theconstitutionofbacteriainthesludgeseemednottobedifferent
becausethesludgetookupphosphateexcessivelyundersubsequentoxiccondition
AfterC1sludgeand/orA2sludgetookupphosphateonceandconsumedcarbonin
thecellunderoxicconditionduringoneday,thetrialtophosphatereleaseunderno
aerationwasperfomed・Theresultsindicatedthatthemorepolyphosphatewas
reservedincellthemorephosphatewasreleasedtothemixedliquorundernoaeration．
Ontheotherhand,themorepolyphosphatewasreservedinceUthelongertimelagof
phosphateuptakewasneededundersubsequentoxicconditionandrateofphosphate
uptakewasslow（Fig.３Ａ)．Itsuggestedthattheneedofphosphateuptakewas
decreasedincaseofthesludgereservedphosphatetosomedegree・Italsosuggested
thatactivatedsludgeusuallyutilizedenergycombinedtopolyphosphateunderanaer‐
obicconditionwasabletorepeatphosphatereleaseanduptakeinA/Oprocessandlag
phasewasnecessarytouseenergyofpolyphosphatereservedincellunderanaerobic
condition，ｉｎｔｈｅｃａｓｅｏｆｔｈｅｓｌｕｄｇｅｕｎａｂｌｅｔｏｕｔilizetheenergyunderanaerobic
conditionInthiscase・ｔｈｅａｍｏｕｎｔｏｆｃａｒｂｏｎｒｅｓｅｒｖｅｉｎｃｅｌｌｓｅｅｍｅｄｔｏｂｅａｌｍｏｓｔｔｈｅ
ｓａｍｅ,becausethepatternsofTOCdecreasｅｉｎｔｈｅｍixedliquorweresimilarinspite
ofdifferenceofamountsofreserveofphosphorus(Ｆｉｇ３Ｂ)Further,thepatternof
phosphatereleaseanｄｕｐｔａｋｅｉｎｔｈｅＣ２ｓｌｕｄｇｅｗａｓｓｉｍｉｌａｒｔｏｔｈａｔｏｆＡ１ｓｌｕｄｇｅ
Ｔｈｅｓｅｒｅｓｕｌｔｓｓｕggestedthatphosphatereleaseanduptakebyactivatedsludge
considerablydependedonamountsofphosphorusinfeedusedtocultivationandthe
activatedsludgeofphosphorusstarvationwasnotabletoreleasephosphateunder
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Fig.３Relationbetweeninitialphosphorousamountaccumulatedincellsandreleaseoruptakeof
phosphorusinmixedliquor(Ａ),andTOCdecreaseduringanoxicandoxicconditions(B)．
lnitialphosphorousamountaccumuｌａｅｄｉｎｃｅｌｌｓｉｓ８ｍｇＰ/gMLSS（-□-),l5mgP/gMLSS
（-0-)ａｎｄ２０ｍｇＰ/gMLLS(-●-)．
anaerobiccondition．
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